Objectives To compare the efficacy and tolerability of Hypericum perforatum (St John's wort extract) with imipramine in patients with mild to moderate depression. Design Randomised, multicentre, double blind, parallel group trial. Setting 40 outpatient clinics in Germany. Participants 324 outpatients with mild to moderate depression. Intervention 75 mg imipramine twice daily or 250 mg hypericum extract ZE 117 twice daily for 6 weeks. Main outcome measures Hamilton depression rating scale, clinical global impression scale, and patient's global impression scale. Results Among the 157 participants taking hypericum mean scores on the Hamilton depression scale decreased from 22.4 at baseline to 12.00 at end point; among the 167 participants taking imipramine they fell from 22.1 to 12.75. Mean clinical global impression scores at end point were 2.22 out of 7 for the hypericum group and 2.42 for the imipramine group. On the 7 point self assessments of global improvement completed by participants (score of 1 indicating "very much improved" and 7 indicating "very much deteriorated") mean scores were 2.44 in the hypericum group and 2.60 in the imipramine group. None of the differences between treatment groups were significant. However, the mean score on the anxiety-somatisation subscale of the Hamilton scale (3.79 in the hypericum group and 4.26 in the imipramine group) indicated a significant advantage for hypericum relative to imipramine. Mean scores on the 5 point scale used by participants to assess tolerability (score of 1 indicating excellent tolerability and 5 indicating very poor tolerability) were better for hypericum (1.67) than imipramine (2.35). Adverse events occurred in 62/157 (39%) participants taking hypericum and in 105/167 (63%) taking imipramine. 4 (3%) participants taking hypericum withdrew because of adverse events compared with 26 (16%) taking imipramine. Conclusions This Hypericum perforatum extract is therapeutically equivalent to imipramine in treating mild to moderate depression, but patients tolerate hypericum better.
Introduction
Hippocrates, Pliny, and Galen described the use of Hypericum perforatum (St John's wort) as a treatment against demonic possession in ancient Greece. [1] [2] [3] Hypericum extracts are licensed in continental Europe for the treatment of depression and anxiety. 4 5 In the United Kingdom, hypericum is available over the counter.
The efficacy of hypericum in depression has been evaluated over several decades; some reviews have identified as many as 23 published trials. 6 Recently, direct comparative studies have been conducted against amitriptyline, imipramine, and placebo. [7] [8] [9] [10] [11] Comparisons with maprotiline in patients with moderate to severe depression and with imipramine in severely depressed patients have also been published. 12 13 However, the design of the studies, the methodology used, and the statistical analyses have often been criticised. 6 14 A meta-analysis concluded that hypericum was more effective than placebo but that further studies were required to establish whether hypericum is as effective as other antidepressants. 6 The aim of this study was to evaluate the clinical efficacy of hypericum extract and compare it with the recommended dose (150 mg) of imipramine, one of the most commonly used tricyclic antidepressants. 15 Particular attention was paid to the design and methodology of the study, including using a sufficiently large sample size to allow robust statistical analyses. The study was performed in accordance with the principles of the Declaration of Helsinki on human rights in clinical research and European Union guidelines on good clinical practice. 16 17 
Participants and methods

Trial structure
The study took place in 40 psychiatric, internal medicine, and general medicine practices in Germany between June 1997 and April 1998. Only outpatients were recruited.
Participants were treated with either hypericum extract standardised to 0.2% hypericin extracted in ethanol 50% w/w (250 mg film coated tablet taken twice daily) (Remotiv, hypericum extract ZE 117, Bayer Vital, Leverkusen, Germany) or imipramine (75 mg tablet twice daily). To ensure that participants could tolerate imipramine, the dose was increased from 25 mg twice daily (3 days) to 50 mg twice daily (4 days) and then to the final dose from the eighth day. Blinding to treatment was assured by using a "double dummy" design-that is, all participants received one of the two active treatments plus placebos of the comparison treatment.
All physicians had experience using the psychopathological rating scales. The scales used included the Hamilton depression rating scale-completed by the physician-which measures 17 items including mood, guilt, sleep disturbance, work activities, anxiety, somatic symptoms, and suicidal ideation. 18 19 A score of 14-20 is associated with mild depression, a score of 21-25 with moderate depression. The Hamilton scale was completed during the screening visit and at the time the participant was allocated to treatment. It was also completed at the third visit (week 1), fourth visit (week 3), and fifth visit (week 6).
The clinical global impression scale was completed by the clinicians. It is a 7 point scale: a score of 1 indicates that a patient is "very much improved" and a score of 7 indicates that a patient is "very much worse." It was completed during the third, fourth, and fifth visits. 20 Participants completed a global impression scale the first time they were seen while taking drug treatment (third visit) and at the fifth visit. This scale consists of two items. The first item mirrors the clinical global impression scale: a score of 1 indicates that a participant is "very much improved" and a score of 7 indicates that a participant's condition is "very much deteriorated." The second item assesses tolerability. Scores range from 1 (tolerability is excellent) to 5 (tolerability is very poor). Thus, lower scores on these scales indicate improvement.
Investigators were trained before the study to use the scales to ensure consistency in ratings both within and between centres. All assessments were made by the same individual in each clinic.
Selection of participants
Men and women were included if they were aged 18 or older and presented with mild to moderate depression without increased suicidal ideation and if they fulfilled ICD-10 (international classification of diseases, 10th revision) criteria for a depressive episode or recurrent depressive disorder (ICD-10 codes F32.0 or F33.0 and F32.1 or F33.1). All participants gave written, informed consent before entering the study.
Participants had to score >18 on the 17 item Hamilton depression rating scale on two consecutive visits to be included in the study. 18 19 Participants were excluded if they were pregnant or breast feeding, if they were premenopausal and not using contraception, were known to be allergic to the drugs being studied, or had a serious disease that in the investigator's opinion should preclude their entry to the study. They were also excluded if they had abnormal thyroid function or other relevant abnormalities on laboratory testing, or if they had bipolar disorder, previous serious psychiatric disease, or misused alcohol or drugs. Participants who had taken any of the following medications within the past 14 days were also excluded: monoamine oxidase inhibitors, antidepressant drugs, lithium, antipsychotic drugs, neuroleptic drugs, cimetidine, oral corticosteroids, anticonvulsants, theophylline, or thyroid hormones. Owing to the 50% chance of receiving imipramine in the study, benzodiazepines were allowed at a maximum daily dose of 10 mg diazepam for not longer than three consecutive days on not more than three occasions over the six weeks of the study.
Statistical analysis
The main variable measuring efficacy was the change in scores from baseline on the Hamilton scale. The end point was the final visit at six weeks or the last observation carried forward if the participant withdrew earlier.
The sample size was calculated assuming that if hypericum was not the inferior treatment this would be indicated by a difference in improvement between the groups of > 3.5 points on the Hamilton scale favouring imipramine; the assumed difference between the two treatments was 0, with a standard deviation of 9 points. The null hypothesis was that hypericum was the inferior treatment. To reject the null hypothesis (one sided) with a power of 90% and an of 5%, a minimum sample size of 114 participants per group was required. If a withdrawal rate of 25% was assumed then a minimum of 152 participants per group was required. The computer generated randomisation sequence was balanced in blocks of six.
All efficacy analyses were done on an intention to treat basis and on the basis of compliance with protocols-that is, only data from those participants who were treated for a minimum of 35 days were analysed. Safety was evaluated using the intention to treat analysis.
An analysis of covariance for the main efficacy variable used baseline scores on the Hamilton scale as a covariate and used end point as the dependent variable; the treatment and centre were factored into the model. Calculations of 95% confidence intervals were based on differences between the least square means of the general linear model. Significance tests of secondary variables were exploratory and not adjusted for multiple testing. Thus, for the secondary parameters (the clinical global impression scale and the patient's global impression scale), P values were regarded as an indication of the plausibility of the effect rather than true differences.
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Results
Both the intention to treat analysis and the analysis of data from participants who complied with the protocol were planned prospectively; the latter is preferred by some statisticians in equivalence studies. 21 Both types of analyses yielded almost identical results. Therefore, whenever results are presented they relate to the intention to treat population unless otherwise stated.
Participants' characteristics at entry
The demographic characteristics of participants are shown in table 1 and the randomisation of treatment is shown in the figure. Altogether 326 patients were asked to participate; two were excluded. Of these, 157 were randomly assigned to treatment with hypericum extract and 167 to imipramine. The two treatment groups were balanced at entry with regard to the main demographic variables and measures of depression.
More participants (189/324) were classed as having mild depression (ICD-10 F32.0 or F33.0) than moderate (135/324; F32.1 or F33.1). The mean age at onset, presence of concomitant disease, and mean duration of current depressive episode were similar between the groups (data not shown). Six participants had previously been treated in psychiatric hospitals (five in the hypericum group and one in the imipramine group). Altogether, 81/324 (25%) of participants had a family history of depression and 96/324 (30%) had had antidepressant treatment in the previous two years (data not shown). The distribution of these characteristics was similar between the two groups. 
Efficacy
The main efficacy results are shown in table 2. The two treatments were therapeutically equivalent with regard to overall effect on depression. All secondary analyses of efficacy supported the conclusions of the primary analysis, although in one exploratory parameter (the anxiety-somatisation subscale of the Hamilton scale) hypericum had a significant advantage. Rates of response to treatment were essentially similar (table 3) .
Safety and tolerability
The incidence of adverse events in each group is shown in table 4. Participants tolerated hypericum better than imipramine (P < 0.01). Adverse events were reported by more participants treated with imipramine than with hypericum (105/167 (63%) v 62/157 (39%)). Four (3%) patients on hypericum stopped treatment because of adverse events. Conversely, 1 in 6 participants on imipramine withdrew from treatment because of adverse events. The most common adverse events reported in the imipramine group were dry mouth (41 participants (25%)), sweating, dizziness, nausea, asthenia, and headache. Dry mouth was also the most commonly reported adverse event in the hypericum group (13 participants (8%)). All other adverse events occurred in fewer than three participants in the hypericum group.
Discussion
The efficacy and safety of herbal remedies is often not subjected to the systematic testing required of conventional drugs. The safety and efficacy of hypericum has been questioned in editorials, and two recent comprehensive overviews of the literature highlighted the importance of controlled trials and strict methodology in evaluating hypericum. 4 6 22 Additionally, further studies comparing the use of hypericum extracts with standard antidepressants were needed. Thus, this study was planned to be the largest randomised controlled study of hypericum. Other large and methodologically robust comparative trials of hypericum have recently been published by Wheatley (165 patients), 7 by Vorbach et al (209 patients), 13 and by Philipp et al (263 patients). 23 In contrast to most published studies the dose of imipramine used in this study (150 mg per day) is considered to be a full therapeutic dose. 15 The results of this study support the conclusion that the two treatments are therapeutically equivalent. There was some evidence to suggest that hypericum may be better than imipramine in relieving anxiety associated with depression although there were no differences in any of the measures of efficacy.
Herbal remedies are reputed to be well tolerated, and we monitored adverse events systematically, using the double dummy technique of double blinding to avoid any biases. The results confirmed both the expected side effects of imipramine and those of hypericum. The 8% incidence of dry mouth occurring with hypericum treatment highlights the fact that both 
Nausea 1 (<1) 12 (7) Dizziness 0 12 (7) participants and doctors were aware that participants had a 50% chance of being treated with imipramine; a similar finding has been reported in other studies using tricyclic antidepressants as controls. 7 8 12 13 Hypericum was better tolerated; this was confirmed by the results of participants' self assessments (P < 0.01) (data not shown) and by the difference in withdrawal rates for adverse effects between the groups (3% for hypericum v 16% for imipramine). In this study no interactions were observed; reports of possible interactions of hypericum with other drugs are few but must be borne in mind when treating patients, particularly those receiving concomitant ciclosporin, 24 digoxin, 25 indinavir, 26 and theophylline. 27 Treating patients with mild to moderate depression can be a challenge. The mild nature of the disorder often precludes the treatments commonly used in severe depression, such as tricyclic antidepressants or selective serotonin reuptake inhibitors. This is particularly relevant in general practice where the milder forms of depression are more commonly encountered. Patients seen in general practice frequently prefer to bear the symptoms of depression rather than sustain the side effects of treatment with antidepressants. 11 In these situations, an effective antidepressant with no (or comparatively few) side effects, which is acceptable to patients, would be an optimal treatment. Hypericum seems to meet these criteria.
Previous meta-analyses have concluded that hypericum is more effective than placebo, and this and other studies have shown it to be as efficacious as standard antidepressants. 6 14 Placebo controlled studies of hypericum have found a low incidence of adverse events; this study confirms that patients tolerate hypericum better than imipramine.
Conclusions
Hypericum is therapeutically equivalent to imipramine, but is better tolerated by patients. These results taken with conclusions from recent overviews 6 14 and other large comparative trials 7 13 provide compelling evidence that hypericum is therapeutically equivalent to standard antidepressants. In view of the mounting evidence of hypericum's comparable efficacy to other antidepressants and its safety record, hypericum should be considered for first line treatment in mild to moderate depression, especially in the primary care setting.
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What is already known on this topic
Hypericum perforatum extracts are licensed in continental Europe for the treatment of depression and anxiety The design and methodology of studies evaluating the efficacy of hypericum have often been criticised
What this study adds
This is the largest controlled trial of hypericum for treating depression After six weeks of treatment, hypericum and imipramine are therapeutically equivalent in patients with mild to moderate depression Patients with anxiety associated with depression may derive more benefit from treatment with hypericum than with imipramine Patients treated with hypericum seem to tolerate it better and have fewer adverse events than those treated with imipramine Hypericum should be considered for treating mild to moderate depression especially in primary care
